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Abstract

. We consider three explanations for variation in emphasis on teaching
for higher-order thinking in US secondary classroams: 1) conceptions of

" teadﬁngaxﬁleamingrootsdinthesecmdarysdmlmimlmamxage
teachers to pursue higher-order objectives primarily when teaching high-
track studeni:s and advanced courses; 2) many teachers lack adequate
preparatimtoteachfcrhigher-ardetthhﬂdm; and 3) aspects of school
organization discourage teachers from pursuing higher-order objectives. To
test hypctheses flowing from these explanations, we asked secondary teachers
in 16 schools to identify their instructional goals for each of their
classes. Fram their responses, we constructed and evaluated scales intended
to capture the emphasis on higher-order cbjectives in math, science, social
studies, and English. A variance decamposition revealed that math classes
differ in instructional objectives primarily because each math teacher tends
to differentiate her objectives for her different classes, while social
studies classes vary primarily because of differences among soccial studies
teachers. School-to-school variation was manifest in English and social
studies but not in math and science. A three-level hierarchical regression
model revealed powerful effects of tcack on higher-order objectives in all
disciplines, but especially in math and science. Effects of teacher
preparation and organization design were manifest in English and social
studies, but not in math or science. The differentiation of instructiomal
objectives based on student track is apparently deeply institutionalized in
all subjects, but particularly in math and science. Implications for policy

and future research are considered.




over the past decade, research on teaching has undergone an important
transformation as researchers have turned their attention from instruction
for basic skills toward teaching for higher-order thinking (Bereiter and
Scardamalia, 1987; Peterson, 1988; Prawat, 1989; Newmamn, 1990) . This charge
results frmawidespreadpercq:timﬁatmsdmlsarecmparativaly
jneffective in cultivating conceptual understanding of academic subjects.
For example, recert large-scale assessments demonstrate that although US
students perform adequately on tests of hasic skills, they perform
comparatively poorly on tasks that involve problem solving, critical
analysis, and flexible understanding of subject matter (US Department of
Bducation, 1991: 32-41). In this light, teaching for higher-order thinking
is increasingly accepted as a goal toward which the education profession
should strive.

Recent commentary and research alsc emphasize that teaching for higher-
orderthinkingisinmrtantforthelearningofggstlﬁentsm_a_l_l
academic subjects. For example, Peterson (1988:2) cites research suggesting
mthe need for an increased instructional focus on teaching higher-level
skills in mathematics to all students. Such an increased focus might be
particularly important for lower-achieving students, who have more
difficulty than their peers in learning these higher-order skills on their
own." With respect to secondary social studies, Newmann (1990:48) proposed
that teaching for higher-order thinking is important for all learmers:

v, . .Any person, young or old, regardless of experience, can participate in
higher-crder thought. Students will differ in the kinds of challenges they
are able to master, hrtallarecapableofcxmfrmtimamallexgeinﬂxe
interpretation, analysis, and manipulation of xnowledge.” Doyle (1983) also
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reviews research indicating that teaching cognitive processes and knowledge
stmctnresmnbeofspecialhenefittolmdﬁevj:gsuﬂexms.

Despitemeanergmgmmﬂmimportmmofteadﬁrqu
higher-order thinking, research generally finds that classroom instruction
in high schools is focused on basic skills (Goodlad, 1984; Powell, Cohen, &
Farrar, 1985). Tothemmentthatteadmmgfcrhigher-onim'tlﬁmdmis
manifest, evidememggwtsﬁxatitmmsfarmreoftminhigh-m&ﬂm
in low-track classes (Metz, 1978; Oakes, 1985; Page, 1990) . Thus, at the
high school level in the United States, a sharp contrast exists between
current visions of educational excellence ard carrently institutionalized
patternsofed\mtionalpractice.

Inthispaper,mmiderandt&stseveralacplamtimsforthe
apparent disparities across US secondary classrooms in teaching for higher-
order thinking. The first explanation holds that hierarchical ¢ .ceptions of
madxingandlearningaredeeplyanbeddedinmehigh school caxrriculum and
thatﬂmemticmdimqeteadmfrmmbracinghigher—oﬁer
instzuctimlgoalsemtwnentaadﬁngmemstadvmwedsmdaxtsinme
most advanced subjects. If this explanation is credible, we should expect
instructicnal goals to vary within teachers. That is, when the several
clameYagimhighsdmltaamervawintamsofmemmed
academic ability of their students or the level of subject matter to be
taught, that teacher should place more emphasis on teaching for higher-order
ﬂﬁmmmdmgmgx-mmmmmmmmm
subjects. Moreover, thiste:dencyofateadtertodifferentiabe

immmimalqoalsacmssclasssshmldbemstpmmlmcedintmse



academic disciplines that are most clearly differentiated on the hasis of
student ability and level of course difficulty. |

A second explanation emphasizes differences among teachers rather than
differences within teachers. According to this view, variations in teachers’
subject-matter knowledge and pedagogical expertise are critical in
understanding differences among teachers in instructional goals (Shulman,
1987) . We hypothesize that more highly educated and experienced teachers,
mareprsmblymhwledgeableabwttmirdisciplmeaxﬂhave
acquired more pedagogical expertise, will embrace higher-order instructional
goals with higher frequency than will less educated or less experienced
teachers. We also investigate the effect of a teadxer's’preparatim to teach
thespecificcontentofeadmclasstomiduthetead:erisassigrm. We
hypothesize that when teacher preparation matches the content, the teacher
will be more likely to pursue higher-order instrurtional goals than when
preparation and content match poorly. The adequacy of the match will depend
both on the teacher’'s overall preparation and on the process used to assign
teachers to courses.

A third explanation focuses on the organizational enviraments in which
teachers work. Recent wark on school restructuring, for example, suggests
that hureaucratic rules that closely regulate or routinize teachers' work
will discourage the pursuit of higher—order instructional goals while
organizational enviromments characterized by supportive administrative
leadership, hich levels of teacher collaboration, and strong teacher
control over instructicn will facilitate the pursuit of such instructional
goals. According to reasoning described in detail later, organizational



envirorments can be expected to produce variation in instructional goals at
two levels: among the teachers within a school and among schools.

Using teachers' self-reported emphasis on teaching for higher-arder
gnalsineadnofﬂzeclassesmeymdi,weeaaminetheincidermof
teadurgforhigmr-ctderuﬁﬂd:ginasanpleoflz%class&stmx;htbyam
academic teachers in 16 diverse high schools in California and Michigan.
The ti.ree explamations we consider imply that teachers' goals will vary at
each of three levels: within teachers as a function of characteristics of
the classes a teacher encounters; among the teachers warking in a particular
school; and across schools. Accordingly, we employ a three-level
hierarchical linear model that enables us to decampose variation in
msmmtimnlgcalsintoﬂmeﬂmeecmmts.mmgploypmdicm
variables measured at each of these three levels in an attempt to account
for the manifest variation at each level. This prooidure is replicated for
each of four major academic disciplines: mathematics, science, social
studies, and English.

We begin by reviewing the logic underlying the three explanations for
variation in higher-order instructional goals. We then describe in detail
themethodswatsetotesttMGexplanatimzs, including the scales used to
measure emphasis on higher-order instructional goals in each discipline.
Finally, we turn to the results and implications for research on teaching

ard school reform.

A mmber of studies have reported that classes serving high-achieving
students are substantially more likely than classes serving low-achieving



.

students to emphasize higher-arder thinking processes (Hargreaves, 1967;
Metz, 1978; Oakes, 1985; Page 1990). A picture emerging from gualitative
accomtsistlntedtmtorscmmmlypresmelasablesummstohe
capable primarily of rote memorization and procedural knowiedge. In this
view, more able students can apply knowledge =nd analyze problems as a
prelude to thinking about altermative solutions. However, only the most

able students can synthesize contrasting points of view n order to develcp
new thecretical formulations, to propose and defend altermative solutions to
problems, or to evaluate critically alternative courses of actiocn.

Several explanations might be offered to account for the disparity
between high- and low-achieving classes in the instructional goals teachers
have been fourd to pursue. Metz (1978) has argued that teachers resort to
basic skills instruction in classes serving low-achieving students as a
classrocm management strategy. In this view, the routine tasks and slow pace
of work that accompany much basic skills instruction keep low-achieving
students husy while accammodating their preferences for easy work.

Neo-Marxists and critical theorists, on the other hand, see the
disparity in instruction across academic tracks as flowing fram the
educational system's role in reproducing social inequality. In this view,
trackinganiabilitygrmpingsortsnﬁmtsonﬂxebasisof social class amd
ethnic background and then provide them instruction consistent with their
future occupaticnal destinies. The notion that low-track students are
incapable of critical reasoning prepares these students to accept
subordinate social roles while the presumed superior cognitive powers of
the high-track students justify the more prestigious and powerful social

roles they will later occupy (Bowles and Gintis, 1976).
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The pervasive influence of behaviorism in curriculum and instruction
provides a final potential explanation for variation across US secondary
classes in the pursuit of higher-crder instructicnal goals. As Shepard
(1991) demonstrates, behaviorist theories imply that students learn best
when complex learning tasks are broken down into smaller parts that are
learned sequentially. Only when the earlier, sinple steps are mastered is
the learner ready for more camplex tasks requiring analysis, hypothesis
testing, and critical evaluation. This view of learning may help account for
the differentiation of teaching cbjectives by student ability. Low-
achieving students may chronically experience lower-order instructicnal
emphasis because educators view these students as "stuck" in the early
phases of the learning process. In contrast, the higher-achieving students,
having mastered the basic skills, may be viewed as prepared to handle more
camplex learning tasks.

Indeed, Peterson (1988:7) criticizes the traditicnal elementary school
mathematics curriculum "as based on the assunption that computational skills
must be learned befare children are taught to solve even simple word
problems." At the secondary level, the anriculum also reflects this
sequential notion. For example, in mathematics, US students ccmonly take
pre-algekra, then algehra, then gecmetry. It is cammon to view higher-order
objectives as more appropriate later in the sequence: proofs are expected in
gecmetry but not algelra; mathematical reasoning is more appropriate in
algekra than pre-algelra. As student: progress through the grades, only the
more able students appear to keep up with the academic mathematics
axriculum, so that most will fall away before they encounter truly higher-~
arder instructional objectives.

Y



The interpretations we have described are not mrtually exclusive.
Teachers might emphasize low-level objectives in low-track classes as a
classroanmmgmntstrategyemifmelazgeredtratiml system
functioned to reproduce inequality in adult status. and neither of these
views precludes the possibility th=t the curriculum has been constructed to
facilitate a behaviorist conception of learning in which mastering basic
sgkills isanecssarypreludetohigtm-orderreasmﬁm. These perspectives,
taken together, suggest two hypotheses:

Hl. The higher the academic txack of a class, the more
likelyateadxerwillhetoreportanatqi'xasismteadxjm for
higher—order thinking in that class; and

2. The higher the grade level of a class, the more likely a
tead\erwillhetorepartanawpmasisonhigher-orderthirkingin
These effects of track and grade may not operate similarly in each of

the major academic disciplines. As Stodolsky (1988) points out,
disciplinary specializations in the US are founded on different
epistemological bases. Therefore, there may be real differences in the
degree of hierarchical curicular organization across the disciplines, with
the result that the effects of track and grade will also vary. For example,
the US mathematics amriculum tends to be sharply differentiated by track.
College-bound students take 1 markedly different sequence of courses than do
vocational or general track students. Honors students often take yet a
different sequence. Moreover, thepmcribedseqtmtceofcmmtexﬂsto
be especially rigid in math (e.g., algebra before gecmetry before
trigonametry). The science cmrriculum is similarly quite differentiated by
academic txack, and the prescribed sequence of courses fairly standardized

(though not as standardized as in math) with biology preceding chemistry

9
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preceding physics. On the other hand, the social studies and English
anricula appear less differentiated in both ways. Courses more often have
the same labels for college-bound and non-college-bound students and the
secuence of courses is more flexible.l These differences may be relatad to
the different social functions served by the several disciplines. Far
example, it is common to view math as critical in gate-keeping decisions
determining later cocupaticnal attairnment, while social studies is essential
in promoting political socializatjon. It would therefore be functional for
the math axriculum to be highly differentiated by ability and age huat
dysfunctiocnal for the social studies arriculum to be similarly
differentiated.

The notion that the disciplines differ in their degree of hierarchical
organization leads us to a third hypothesis:

3. The effects of track and grad: level on teaching for
higher-order thinking should be greater in math and science than
in English and Social Studies.

In sSuUMary, our discussion to this point has focused on intra-teacher
variation in teaching for higher-order thinkirs . We have conjectured that a
given teacher intenticnally differentiates instructional goals across the
varimsclassesheorsheteadmarﬂuntwnenteachmgymmgersmdentsor
students in lower academic tracks, a teacher tends to places less emphasis
on higher-order instructional objectives. If such intra-teacher decision
processes were the only source of variation in teaching for higher-order

thinking, then variation among teachers would arise only to the extent that

15 preliminary analysis of the data used in this stidy confirms these
ideas. We examined course titles by txrack designation, course Litles by

leml,arxitheammtofabilitygrmpmgbysubjectarea.'nme
analyseslentsupporttoﬂmmtimmatmthardsciermterﬂtobemm
rigidlyse;\mmdmﬂtradcedﬂmndosocialsnﬁiamﬂﬂx;lish.
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mteadmmassigmdtoteadxmhi@-tradcorhigtrgmdeclassa
manmoﬂmteadm.wemldﬂmmhﬂetmttheeffectsoftradc
and grade are deeply institutionalized in conceptions of teaching and

learning that are essentially invariant acxcss teachers and organizaticnal

An exclusive focus on intra-teacher processes neglects effects of
relatively stable differences in the backgraund and preparation of teachers
on teaching for higher-order thinking. Yet these differences might be
jmportant in understanding the variation in instructional objectives that
students encounter. There has been considerable commentary on the kinds of
preparation and knowledge teachers need in order to teach effectively for
higher—-order thinking. Talbert and colleagues (1990) extensively reviewed
this literature, focusing on two types of knowledge: in—depth knowledge of
subject matter and "pedagogical content knowledge" (Shulman, 1987), that is,
in-depthmledgeofnwtoteadamesubjectmtter. Teachers who lack the
required knowledge apparently resort to nteaching the facts." An emphasis on
transmitting procedural and factual information allows teachers to control
the flow of classroom interaction, therely avoiding challenging discourse or
respaﬂingtosmdentd\allengesorqwstimsmtrequireadeep
understanding of the subject matter being taught.

In this paper, we index i<ochors' broad subject-matter knowledge by
reference to teachers' level of education, and we index broad pedagogical
}umledgebyreferenoetoyearsofteadxirgexperim, under the assumption
that more highly educated and experienced teachers know their subject areas

11
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better and have acquired more pedagogical expertise. This reasc 7

generates two hypotheses:
H4: The higher a teacher's level of education, the greater
the likelihood that the teacher will emphasize teaching for
higher-order thinking; and
H5: The more years of teaching experience possessed by a
teacher, the greater the likelihood that the teacher will
m@msizeteamhgfqrhigmminkirg.
'nmsehypoﬂmesmlateteadmbadmnﬂtoabmoadpmdispositimto
teach for higher—order thinking. However, the knowledge required to teach
for higher-order thinking is undoubtedly highly specific. For example
Talbert et al. (1990) discuss situations in which teachers who are generally
capableofteadxingorhigher—orderﬂmﬂd:gdomtteadlinthismy
becauseofamisnatdlbetwenﬂxeirhimﬂedgeardﬂmpartiwlarmof
the course or lesson they are assigned to teach. In fact, Talbert et al.
(1990) argue that "cross-over” teaching — teaching cut of one's subject
area — strongly predicts "transmission" style instruction, which they view
asﬂmeoppositenfteadrlrgformﬂerstarﬂim;.mthispaper,weirdexme
specificpreparatimofteadxersbymeirreportsofthedegreetowhid\
ﬂmyfeelpreparedmteadxeadlofﬂmem&stomidmﬂmyaremigned,
suggesting the following hypothesis:
H6: The more prepared a teacher feels to teach a particular
course, the more likely that teacher will be to emphasize
teaching for higher-order thinking in that course.
our hypheses regarding effects of teacher education and experience
(H4 and H5) are hypotheses about predictors of inter-teacher variation in
instructional objectives. In contrast, the hypothesized effects of the match
betweenateadxer'spreparatimandﬂmmtenttobeta&lghtina

particular class are, in part, intra-teacher effects. To the extent a
12
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teacher feels differentially well prepared to teach in the several classes
assigned, that teacher's instructional goals are expected to vary across
those classes. Of course, it might be that some teachers are, on average,

. better-prepared to teach their classes than are other teachers, contributing
to inter-teacher variation in instructional goals.

Finally, recent research asserts a relationship between the formal
organization of schools and the distribution of teaching for higher-order
thinking. For example, Darling-Hammond and Wise (1985) argue that the work
of teachers is becoming more routinized and regulated as state education
agencies and local school systems increasingly irolement standardized
caxrricula and use standardized tests to assess the performance of students,
teachers, and schools.

Available evidence suggests that teachers alter their instructional
practices in response to these policies (Bullcugh, Gitlin, & Goldstein,
1984; Darling-Hammond and Wise, 1985; Rosenholz, 1987; for a review, see
Rowan, 1990). Because available texts and tests tend to stress "low-level”
cognitive skills, and because hureaucratic pressures for accountability
force teachers to use "direct instruction” to teach to these tests,
instruction is allegedly becoming more highly focused on basic skills.
Moreover, teachers appear to alter the pace of instruction in response to
hureaucratic policies, stressing content coverage over depth, a practice
that Newmann (1990) has argued is incampatible with teaching for higner-

These ideas suggest that two organizational features of schools will

have direct effects on teachers’ emphasis on higher-crder thinking: the
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mmmmmmimmamtmmmwmjmge
the quality of teaching and the extent to which teachers feel cbligated to
ncover the curriculun.” In cur view, these crganizational features will
produce variation at two levels of aur model. To scme extent, accountability
systarsaxﬂpresﬂmformiqmmcoveragecpemteatthesdml level
and should produce inter-school differences in teaching objectives. At the
same time, however, previous research demonstrates that not all teachers
will feel these pressures equally (Rowan, Raudenbush, & Kang, 1991).
Teachers who inhabit different locations within the organization of the
school may differentially perceive such pressures or may respond differently
+o them. We shall test the following hypotheses:
H7: To the extent a teacher feels that the quality of his or
her teaching is judged on the basis of standardized tests, that
ﬁcherwill be less likely to teach for higher-order thinking;

H8: To the extent that a teacher feels pressure to "cover
the curriculum,” that teacher will be less likely to teach for

higher-order thinking.

As we have seen, much of the debate about organizational influences on
taadxirgforhigher—oﬁermimdmhascentemdamnﬂmenegativeeffects
of school bureaucratization. However, an equally important line of work has
enphasized the importance of school restructuring to promote teaching for
higher-order thinking. In this argument, such teaching will require the
development of a collegial "learning commmnity” among teachers, supportive
leadership from school administrators, and more control by teachers over the
kinds of instructicnal policies and precedures that currently encourage a
focus on low-level cognitive skills. As with bureaucratic controls, we
expect that schools might systematically differ on these dimensions, but
ttmeisalsomwevidencematteadxerswithinthesamsdmlvaryin

14
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the extent to which they receive administrative support, join with other
teachers in collaborative relations, and obtain control over important
instructional policies (Rowan, et al., 1991). Thus, as with hypotheses abaut
Iureaucratic controls, we add hypotheses about these organizational factars
to predict inter-teacher variation:
H9: The more a teacher receives support from school

administrators, participates in collaborative relations with

other teachers, and exercises control over key policies in the

areas of cxrriculum and instruction, the more likely that teacher

will be to emphasize teaching for higher-arder thinking.

Data

Data for the study were collected in 16 high schools in California amd
Michigan. The 16 schools were chosen parposefully to guarantee diversity in
secondary school teaching contexts in terms of state policies, district
resources, school organization, and student camposition. In the spring of
1990, questionnaires were administered to all teachers in these schools.
Response rates varied from a low of 50% to a high of 100% with a median
response rate of 75%. Mathematics, science, social studies, and English
teachers were administered a specially tailored, subject-specific
questiamireﬂntaskedﬂmtoreportinfomationmeaduofﬂxeclassﬁ
they were teaching. This procedure yielded complete data on 1205 classes
taught by 303 academic teachers.

istics © Ccl

Table la presents descriptive statistics on characteristics of these
1205 classes. The average class size was 25.69 students (sd = 6.47). Grade
levels ranged from 1 = freshman to 4 = senior (m = 2.34; s.d. = 1.00). In

the analyses below, we included class size as a control variable.

15
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Insert Table 1 Abocut Here

For each class, academic teachers were asked to classify the academic
track of the class accarding to the following coding scheme: vocational,
general, college-bound (non-honors), honors, and mixed. In this sample, only
fmrpercentofﬂxeclasssmredescribedasmixed, implying that teachers
had little difficulty in classifying their classes according to track. Mixed
classes were dropped from the analysis. For purposes of the analysis, two
indicator variables were created: an "honors" indicator tock on a value of
one for honors classes, zero otherwise; and an "academic” indicator took on
a value of ocne far college-bound (non-honors) classes, 2exo othervise. The
classes having values of zero on both indicators were the vocational and
general track (non-college) classes. Table la shows that of the 1205
classes, 192 (16 %) were honors classes, 506 (42 %) were academic but not
honors, and the remaining 507 classes (42 %) were either general or
vocational track classes. Teachers were also asked to report their specific
level of preparaticn to teach each class. This variable was recoded as an
indicator variable that tock on a value of one if a teacher felt ery well

prepared” for that class, zexo otherwise. In 61% of the classes, the

teachers felt very well prepared.

Table 1b presents descriptive statistics for variables measured at the
teacher level. The first set of variables describe the education ard
experience of teachers. Teachers in this sample were both highly

experienced, with mean years of experience = 20.02 (s.d. =9.15), and highly
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educated (70 % with masters degrees). We also collected data on sex and
ethnic background: 91 § were white, and 61 % were male.

'mrmscaleswereomstmctadtomamthenrganizatiml
environments in which “eachers worked. As discussed above, we view these as
teacher-level variables, in part because responses refiect teacher
perceptions of characteristics of their schools; and in part because
previmsreeardahasfanﬂthatﬂme_masmvarywithin schools in
response to teacher locations within the academic division of labor (Rowan
et al., 1991). We note that global differences in school organization not
measured here, as well as differences among schudls in student composition
arnd academic mission, are taken into account by including in the model a
school-level variance component.

Bmeaucraticgrssxmonteadzersweremeasredbymmkert-type
scales. Pressures arising from standardized testing were assessed by an item
that asked teachers about the extent to which colleagues "judge the quality
ofmytaadﬁngonthebasisofmystmients‘ achievement gains” (m = 3.97, sd
= 1.27). Pressures for curriculum coverage were assessed by asking teachers
the degree to which it was important to "cover the axriculum” (m = 4.51, sd
= 1.15).

Variables measuring aspects of school arganization hypothesized to
prcxnoteteadﬁrgforhigher—ordertlﬁmdrgweremeasmedbymlesusad in
previous research (Pallas, 1988; Rowan, et al. 1991). Suppcrtive principal
leadership was measured by a 13-item scale with items indicating such
diverse principal activities as effectively coping with cutside pressures,
setting priorities, recognizing, encouraging, and supporting staff, and
involving staff in decision making. Intermal consistency was .92. The extent

17
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of staff cooperation and collegiality was measured by a scale including six
items indicating the extent to which staff members help each other in
diverse duties, share beliefs and values about the central mission of the
school, maintain umiformly high standards of performance for themselves, ard
seck new ideas. Intermal consistency was .86. Teacher cantxol is a nine-iten
scale indicating teacher control over student behavior codes, content of
inservice programs, student grouping, school cxriculum, text selection,
teaching content and techniques, and amount of homework assigned. Internal
cmsistemywasﬂs.‘nmemmstmaclosecorrespmﬂermtoideas
presented by Rosenholz (1985) and Little (1982) about the characteristics of
effectivesdmlomanizatim;

Measures of Teaching fax Higher-Order Thinking

The cutcome of interest in this paper is the amount of emphasis
teachers place on higher-order thinking in each of the classes they teach.
The term higher-order thinking has multiple intellectual roots, but in
aurrent usage it has come to dencte a form of cognitive understanding
constituted by knowing the general patterns and principles in a particular
Jnowledge domain and by omprehending the relationships among these
patterns and principles. Moreover, higher-order thinking has come to denote
the application of such knowledge in problem—solving (Cole, 1991).

Although higher—order thinking undoubtedly shares common features
across disciplines, we decided to treat the phenmmenon as discipline-
specific rather than generic. We therefore developed separate measures of
teaching for higher-order thinking for mathematics, science, social studies,
and English. In science and math, we used items developed as part of the
NELS 90 survey, administered by the National Center for Bducation Statistics
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By contrast, items for social studies and English are original in the
current study.

Because the develcpment of measures of teaching for higher—order
thinking was, in itself, informative about instruction in high schools, we
reportmthismsma:tmrkinscmedetail. In each of the four
questiomaires, we used a set of eight discipline-specific items that asked
teadxerstoratemedegreeofanphasismeyplacedmpartiwlar leaxning
objectivesforeadlofﬂ'xeclassestheytamt. Degree of enphasis on an
cbjective was indicated by a four-point Likert scale including the choices
"none”, "a little", "moderate", and "heavy" emphasis.

The scale for each discipline included items intended to indicate both
"higher-order" and "lower-order” ocbjectives, where the latter involve tasks
requiring memorization or the development of procedural skills. We expected
ﬂxatrspms&stoitmsmludedwwldbesortedmdimtomme:ﬂmey
indicated high-.—order or lower—order objectives and that the two sets of
responses would be quite highly negatively correlated. .

As a next step in the analysis, we performed separate factor analyses
on the discipline-specific item sets using classes as the unit of analysis.
We assumed that the factor analysis would yield a single common factor for
each discipline with higher- and lower-order items having opposite signs.
However, in the math, sciemce, and sccial studies areas we instead found
that the factor analyses yielded two separate factors, one for higher-ordexr
objectives and cne for lower-order cbjectives (the results for English are
described below). The implication was that embracing higher-order cbjectives
in math, science, and social studies classes did not preclude also
emphasizing lower-order objectives.
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After performing the factor analyses, we cambined items from the
jdentified factors into separate scales and assessed the reliabilities of
these scales. This analysis imdicated that the item sets tapping lower—arder
objectives in the three disciplines formed scales with weak reliability,
with little variability in scale means across classes. In contrast, the item
sets tapping higher-order cbjectives formed quite reliable scales with scale
means varying quite substantially across classes. Based on these results we
decided to utilize the higher-order scales in the analyses reported below
hut to drop the lower-order scales.

These measurement findings were consistent with previcus reports about
instructional emphasis in high school classes. We found a fairly pervasive
emphasis on teaching lower—order cognitive skills in math, science, and
social studies, a finding consistent with the cbservations of Goodlad (1984)
and Powell, et al. (1985). On the other hand, we found variation across
classes in the amant . ° emphasis placed on teaching for higher-order
thinking. Thus, the measurement results indicate a uniform emphasis on basic
skills and a varying emphasis across classes on teaching for higher-order
thinking.

The measurement analysis yielded discipline-specific scales of the
amourt of enphasis teachers placed on higher-order thinking in each of their
classes. In math and science, the items included in these scales
corresponded closely to the descriptions of higher-order thinking advanced
by Cole (1991) and Prawat (1989). The items indicate emphasis on key
concepts, principles, and relationships in a discipline and an emphasis on
the use of this knowledge in problem-solving situations.

20

22



Math. For math, the scale had four items. Items in the scale were
staMardizedseparahelyarﬂmenawragedtofomascale score. To ease
interpretation, this initial score was then re-scaled to have a mean of 50
and a standard deviation of 10. The resulting scale had an intermal
consistency of .75 (m = 49.68, sd = 9.72). The items in the scale were: (1)
understanding the logical stxucture of mathematics; (2) understanding the
nature of proof; (3) knowing mathematical principles and algorithms; (4)
thinking about what a problem means and ways it might be solwved.

Science. The science scale cansisted of five items which tended to
place heavy emghasis on scientific problem-solving. The procedure for
derivingtheoverallscareformisscalemsﬂxesameasformth. The
science scale had an internal consistency of .79 (m = 50.0, sd = 9.95). The
five items were: (1) preparestndentstoevaluateargtmtsbasedon
scientific evidence; (2) teach scientific methcds; (3) develop problem-
solving/inquiry skills; (4) develop scientific writing skills; and (5)
develop skills in lab techniques.

Social studies. The social studies scale developed here mirrors
Newmann's (1990) discussion of higher-order thinking in high school social
studies classes. In addition to understanding key concepts and principles in
a discipline, Newmann placed emphasis on engaging students in challenging
problems and having students manipulate information to solve these problems.
Again, the overall scale scare was derived in a mamer similar tc the
derivation of the math and science scale scores, resulting in a four-item
scale (m = 49.53, sd = 9.90) having internal consistency .76. The four items
were: (1): formalating and presenting arguments to a graip;j (2) critically
evaluating historical accounts or arguments; (3) analyzing historical and
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social science theories; and (4) using historical concepts to interpret
anrent social issues.

English. The factor analysis of items for the English scale yielded
results different fram the results for the cother disciplines. In part, the
difference reflects the different approach to higher—order thinking
developed by specialists in this area. Bereiter and Scardamalia (1987)
praentadisassimofhigher-ordermﬁﬂdminﬂteamsofreadirgam
writing that builds on Resnick and Resnick's (1977) oonception "high
literacy." Bereiter and Scardamalia argue that higher-order thinking in
reading and writing involves going beyond the extraction of meaning fram
simple texts (i.e., "lower" literacy). Instead, students are seen to be
engaged in "high literacy” when they read literary classics, make infecences
about these texts through writing and discussion, and when they attempt to
gain personal meaning from the literature they are reading.

The factor analysis of items for the English scale yielded two separate
tactors, both of which are included in this study. An initial factor
appears to denote a concept of "high literacy" as it applies to reading.
This five-item scale (m = 50.87, sd = 9.49) had an internal consistency of
.84. The items were: (1) writing about literature in a variety of forms
(freewrite, formal essays, etc.); (2) comprehending plot and basic meaning
of assigned literature; (3) defining literary terms; (4) engaging in
literary analysis; and (5) exploring personal responses to a variety of
literature. A second factor is specific to writing. This two-item scale (m =
50.79, sd = 9.44) had an internal consistency of .60. The two items in the

scale were: (1) writing about literature in a variety of forms; and (2)

22

24



learning to pre-write, draft, revise, and edit. Note that item (1) in the
reading and writing scales are the same.
Partitioning Variation Among Classes, Among Teachers, and Among Schools

The measurement analysis indicated that, for each of the four
disciplines studied, there is reliable class-to-class variation in the
extent to which teachers emphasize higher-order learning cbjectives. We know
that the 1205 classes under study vary in this way because only if such
variation existed could the scales that measure such instructional
objectives achieve reasconably high intermal consistencies with modest
mambers of items per scale. However, this reliable class-to-class variation
could arise for three very different reasons, each having fundamentally
different implications for understanding how teachers develop instructional
goals.

First, classes could vary reliably L.cause the same teacher
differentiates her objectives across the different classes to which she is
assigned. We call this reliable intra-teacher variation. Notice that it
would be absurd to label teachers "higher-order teachers” or "lower-order
teachers" if the main source of reliable variation among classes is within
teachers. Rather, it would be crucial to understand the characteristics of
classes that elicit higher—order objectives and to understand the basis of a
teacher's differential judgments across classes regarding the appropriate
cbijectives.

Second, there could be reliarle variation across classes because there
are important differences among teachers in emphasis on higher-order
objectives. We call this reliable inter-teacher variation. In the extreme
case, there would be no variation within teachers acyoss classes, that is, a
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teacher would pursue exactly the same objectives in each of her classes. In
this iastance, we should waste no time studying how characteristics of the
different classes to which a teacher is assigned influence that teacher's
choice of cbjectives because the choice never varies. Rather, we should
focus on differences among teachers that predict their pursuit of lifferent
cbjectives.

Third, it be might that reliable variation among classes arises because
schools vary substantially in the objectives pursued by their teachers. We
call this reliable jinter-schoo)l variation. In the extreme case, every
teacher in a school would pursue exactly the same objectives in every class
so that any differences among cbjectives pursued for different classes are
strictly determined by the school in which that class is located. In this
instance it would be futile to study either class differences or teacher
differences that predict variation within a school. Rather, one should
concentrate on uncovering how different schools shape the objectives of each
teacher within them.

Using methods described in detail in Raudenbush, Rowan, and Kang
(1991), we decamposed the variance in the cutcome measures into the three
components described above. This analysis was based on a three-level
hierarchical linear model using the computer program HIM3 (Raudenbush, Bryk,
Seltzer, & Congdon, 1990). This program produces maximum likelihood
estimates of the variance and covariance camponents based on unbalanced
data. In the simplest three-level model, which we refer to as the “baseline"
model, there are no predictor variables. Later, we shall utilize a three-
level regression model in an attempt to predict the variation identified by
the base model. Based on the variance decomposition from the baseline model,
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one can estimate the reliability of inter-teacter and inter-school
differences in instructional objectives. We also can obtain a rough picture
of the reliability of intra-teacher differences from this model. The results
are illuminating, and vary substantially across the four disciplines.

Table 2 shows that the intra-teacher variance in higher-order math
objectives is estimated at 60.11, the inter-teacher variance at 33.60, and
the inter-school variance at .09. Hence, 64.1 percent of the variance in
higher-order objectives is within teachers, 35.8 percent is amcng teachers
within schools, and a trivial proportion of the variance lies among schools.
Two cother statistics are helpful in interpreting these variance components.
First, the Table presents chi-square tests of the mull hypothesis that the
true variance among teachers within schools is mull, in which case the
estimated variance of 33.60 is an artifact of chance. This hypothesis is
easily rejected since the observed chi-square of 224.17 far surpasses the
critical value at the .001 level based on 60 degrees of freedam. Similarly,
we can test the mull hypothesis that the true variance among schools is
mill. In this case we cannot reject this mull hypothesis because values of
an estimated variance near ours (.01) are highly plausible when the mull
hypothesis is true.

The table also provides information about the reliability of estimates
at the teacher and school levels. The reliability for discriminating among

teachers within a school is estimated to be .43, while the reliability for
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discriminating among schools is estimated to be a trivial .0l1. The three-
levelpmgramdoesmtpmduceestimtesofﬂlereliabilityof intra~teacher
differences. However, we know that the internal consistency of the scale
score for math classes is .75 (see Table 1), implying that ahout 24 % of the
total variance in the scale scores is attrikutable to measurement errar.
This represents a variance of about 23.1; when compared to the iatra-teacher
variance estimate of 60.1, we see that about (60.1-23.1)/60.1 or 62% of the
intra-teacher variance is reliable.

In sun, the majority of the variance on the math scale is intra—-teacher
variance with nearly all of the remaining variance being inter-teacher
variance. There is little evidence of inter-school variance. Although the
teacher-level variance is statistically significant and substantial in
magnitude, differences among teachers are less reliable than are intra-
teacher differences.?

These results encourage a search for differences among the classes to
which a teacher is assigned that might predict the large component of intra-
teacher variation. The data also show potential for using teacher
differences to predict teacher variation within schools. The data provide

little hope for a search for school effects on the math scale.

The results for science are listed in the second column of Table 2. The

estimated intra-teacher variance is 38.71; the estimated inter~-teacher

2The reliability of the data for discriminating awong teachers is
limited by the mmber of classes pex teacher, but this mmber results fram
the structure of secondary education and not frrs the design of the study.
Including more items would imurove the teacher--'evel reliability. The
substantial variation within teachers across classes reduces the reliability
of the data for understanding differences amng teachers.
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variance is 59.50; and the estimated inter-school variarce is 1.37. Thus we
estimate that 38.9 $ of the total variance is intra-teacher variance, 59.8 %
is inter—-teacher variance, and only 1.4 % is inter-school variance. Thus,
the results differ from the math results in that the majority of variation
is at the teacher level, while a substantial fraction is within teachers.
The results are like the math results in that little of the variation is
among schools. Once again, the hypothesis that teachers within schools do
notvaryiseasilyrejectedwhilethehypothesisthat schools do not vary is
readily retained.

Despite a large camponent of inter-teacher variance, the reliability
for discriminating among teachers within schools is modest (see note 2) at
.49. The inter-teacher variance clearly has a reliable component because
the estimated intra-teacher variance of 38.71 is nearly double the

estimated measurement error variance camponent of 20.6.

5. The estimated intra-teacher variance is 19.24; the estimated inter-

teacher variance is 63.71; and the estimated inter-school variance is
11.43. Thus, about 20.4 % of the variance is within teachers, 67.5 % is,
among teachers within schools, and 12.1 % is among schools. Thus, the
majority of variation js at the teacher level, and, not swprisingly, the
hypothesis that teachers within schools do not vary is easily rejected. In
this case, the hypothesis that schools do not vary can be rejected at the
rmoginal significance level of p = .03. Thus, there is scome evidence of

school—-to-school variance for social studies.



Despite the large camponent of inter-teacher variance, the reliability
for discriminating among teachers within schools remains a modest .53. The
school-level reliability is estimated to be .29. The intxa-teacher variance
shows less evidence of having a reliable component than for math and science

because the intra-teacher variance estimate is about the same as the

estimated measurement error variance component.

Recall that, for English, two scales emerged, one for literary emphasis
and one for raphasis on writing. We consider each below.

Literary emphasis. The fourth column of Table 2 lists the variance
estimates, hypothesis tests, and reliabilities for literary enmphasis. In
sum, we found that 50.8 % of the variance was within teachers; 35.5 $ among
teachers within schools, and 13.7 % among schools. Both the inter-teacher
and inter-school variances were significantly greater than zero. Strong
evidence existed that a reliable component of variation existed within

Writing emphasis. We found that 35.4 % of the variation was within
teachers; 46.7 % was among teachers within schools, and 17.9 $ was among
schools. Both the inter-teacher inter-school variances were significantly
greater than zero. Evidence that of reliable intra-teacher veriance was weak.
Summary

Decamposition of variance in these scales is important because it has
strong implications for where one might lock to explain why classes vary in
terms of the instructional cbjectives teachers pursue. In this regard, we
discovered importart disciplinary differences. There was little evidence of

inter-school variance in math or science objectives, while evidence of
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jnter-school variance was manifest for both social studies ard English
cbjectives. large and reliable camponents of intra-teacher variance were
found for math and science, while inter-teacher variance was more important
in social studies. In English the results werw a bit more canplicated with
most variation in literary objectives found to lie within teachers and most
of the variation in writing cbjectives found to lie among teachers. Having
jdentified the camponents of variance in each discipline, the next task of
the analysis was to enploy a three-level regression model to predict this
variation.
Correlates of Teaching for Higher—-Order Thinking

Approach

For each discipline, miltilevel regression models were fitted in three
stages. First, predictors that vary within teachers were specified in an
intra-teacher prediction model. These included the two indicators for
student track (the academic and honors indicators), student grade, and
teacher preparation.3 The analysis also controlled for class size.
Specifying the intra-teacher predictors enabled us to estimate the adjusted
intra~teacher and inter-teacher variance, that is, the amnt of variance
within and among teachers after controlliing for the effects of the classes
to which they were assigned. |

In the next stage, teacher background variables, including years of
experience, sex, amd race, were added ard their effects estimated in an
initial inter—teacher model. Control for such background characteristics is
important to insure that estimates of hypothesized effects were not biased

s—

3Recall that teacher preparation varied from class to class because we
asked each teacher to report her level of preparation to teach the
particular subject matter in each class.
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by uncontrolled background characteristics. Predictors with coefficients
less than 1.5 times their estimated standard errors were tentatively dropped
fram the model.

At the third stage, the inter-teacher predictors hypothesized to
influence instructional objectives were added. These included teachers'
level of education, emphasis on covering the cwrriculum, emphasis on
achievement test qains, and perceptions of principal leadership, staff
collaboration, and teacher control. Predictors with coefficients found to be
less than 1.5 times their estimated standard errors were dropped and the
model re-estimated. To guarantee that no predictor, including teacher
backgqrund characteristics, could have been mistakenly dropped from the
model, residuals were regressed on variables excluded from the model. If the
approxamate "t-to-enter” (see Raudenbush, Bryk, Seltzer, & Corxgion, 1990)
exceeded 1.5, that predictor was re-entered into the analysis. Hence, for
each outcome we arrived at a final model including predictors related to the
ocutcome and excluding predictors unrelated to the cutcame. We used the
relatively liberal criterion of t = 1.5 because we worried more about the
bias that might arise from failing to specify a predictor than about the
lack of efficiency that arises when the model is slightly over-fit.

After estimating the final model for each cutcome, we assessed the
amount of inter-teacher variance explained. This is the difference between
the adjusted inter-teacher variance (based on the intra-teacher model) and
the residual inter-teacher variance (based on the final model) divided by
the adjusted teacher level variance.

With only 16 sclhools, the sample offered only limited opportunities to
model the variation among schools in that identifying and comtzrolling for
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relevant covariates and theoretically important predictors would be of
questionable validity with only 15 degrees of freedom. This shortcoming is
unimportant in the case of mathematics and science given lack of evidence
that schools varied on the ocutcame.

The results for the final models in each discipline are presented in
Table 3. Potentiel predictors are listed in the first colum. Columns 2 - 6
provide results for math, science, social studies, literature, and writing.
If a predictor was not related to an ocutcome, the table leaves that entry
blank. The results for math and science were quite different from the
results for social studies and English (literatwre and writing). We
therefore describe these two sets of results separately.

Effects of track and grade. The crucial results for mathematics and
science are the truly massive effects of track. In math, the degree of
enphasis on higher-order objectives is, on average, 10.50 points higher for
academic classes than for non-academic classes (t = 11.34). The gap between
honors classes and non-academic classes is 17.44 points (t = 14.52).
Recalling that the standard deviation of the math higher-order teaching
scale is slightly less than 10 points, we see that the academic-
nonacademic gap exceeds a standard deviation in magnitude and the gap
between honors and non-academic classes exceeds 1.7 standard deviation
units.

large track effects appear in science as well. The academic-non-
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academic gap is 10.25 (t = 11.30;, though in this case the honors-non-
academic gap is similar at 12.53 points (t = 10.10).

There are scme differences between the math and science results. In
math, a significant effect of grade appears, b = 1.38, t = 3.41. This result
implies, for example, that the degree of emphasis on higher-order objectives
would be 3#1.38 = 4.14 points higher for seniors than for freshmen, an
effect slightly in excess of .41 standard deviation units. The grade effect
in science is in the same direction, but is smaller and of marginal
statistical significance, b = .78, t = 1.66, implying an expected gap

between seniors and freshmen just exceeding 3*.78 = .23 standard deviation

. Results for the two
outcames are quite similar with regard to teacher preparation and
organizational effects. No effect of level of preparation was manifest for
either outcame, and in science, no teacher education effect appeared. In
math, the teacher education effect was in a direction opposite to that
predicted, b = -4.06, t = -2.19. No arganizational effects appeared in
science. In math, a small tendency for teachers emphasizing curriculum
coverage to also eughasize higher-order objectives appeared, but failed to
achieve conventional levels of significance, b = 1.22, t =1.62 p > .10. In
sum, the analysis revealed no support for the explanations based on teacher
preparation and organizational design effects for mathematics or science.

Explanatory power of the model. The model accounted for an impressive
59.6 $ of the within-teacher variance for math and 47.6 $ for science

(Table 4). Given the level of measurement error variance discussed earlier,
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these statistics quite substantially under-report the explanatory powwer of
the model at this level.

Insert Table 4 About Here

Neither model explains substantial inter-teacher variance. For

science, none of the variance is explained because no teacher-level

predictors were significantly related to the cutcar:. For math, the model

three areas (social studies, literature, and writing), but the effects were
not as massive as in math and science. For example, in social studies, the
gap between academic and nom-acade > classes in higher-order enphasis was
3.56 points (t = 3.10) and the gap between honors and non-academic classes
was 9.07 points (t = 8.06). Again the standard deviation is slightly below
10pointssotrmeeffectscanbeinterpretedasjustacceeding .36 and .91
standard deviation units, respectively. Patterns for writing and literature
are quite similar. No positive effect of grade appeared in any area, though
unexpectedly, negative effects of grade appeared in the two English

2.74, t = 3.01) and for literature (b= 3.57, t = 3.40). These represent

a:pectadgapsmhigher-ozdermsisbetmenclassmforwhiduteadm
feel "very well prepared" and other classes. No such effect appeared for
writing. No effects of the overall ievel of teacher education appeared in
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any of the areas, implying that no effect of having earned a masters degree

desiqn. Fawrable effects of supportive
principal leadership appeared in the two English subjects (b = 1.52, t =
1.71 in literature; b = 3.14, t = 2.75 in writing;) hut not in social
studies. A favorable teacher control effect appeared in social studies (b =
3.91, t = 2.29), but not English. To gauge the magnitudes of these effects,
standardized coefficients ("betas") may be computed as beta = hsx/sy, where
Sxandsyarethestarﬂarddeviatims of predictor and cutcome given in
Table 1. Applying these farmulas leads, for example, to standardized
estimates of .24 for the effect of principal leadership in writing and .23
for the effect of teacher control in social studies. No effect of staff
collaboration was found in any subject area.

Recall that we had hypothesized that erhases on arriculum coverage
andevaltntirgteadxirgintensofadxievanertgaimmldbelixﬂ(edtoa
decreased emphasis on higher-order cbjectives. No evidence emerged to
support these hypotheses. In fact, an emphasis on achievement gains was
positively associated with teaching for higher-order thinking in social
studies (b = 2.46, £ = 3.09); and an emphasis on anriculum coverage was
positively related to such teaching for higher-order thinking in literature
(b =2.30, t = 4.39).

Explanate-y power of the models. As compared to math and science, the
models for social studies, literature, and writing were less powerful in
explaining intra-teacher variance and more powerful in explaining inter-
teacher variance (Table 4). This is not surprising. Track effects were not

as massive in the three humanities as they were in math and science, while
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teacher and organizational predictors were more helpful in the humanities
than in math or science.

Percentages of intra-teacher variance explained were 26.5, 15.1, and
19.7 for social studies, literature, and writing, respectively. The
correspording percentages of inter-teacher variance explained were 25.3,
40.6, and 13.5.

Discussion

A fundamental contradiction between current educational theory and
practice provides the motivation for the present inquiry. On the one hand,
ananergimcmsazsusammgemmatimnlﬂmistsisﬂatfosterirghigher—
arder thinking cught to be a principal goal of instruction in all academic
subjects for all students. In contrast, field workers cbserving teaching
practice in the US, both at the primary and secondary levels, have
described teacher-student interactions that focus primarily on empirical and
procedm'alissxmandonlyrarelyonhi@er—orderthinkim including the
creative application of fundamental principles to novel situations, the
criticism and synthesis of contrasting viewpoints, or the construction of
alternative explanations. Ethnographic research cited earlier suggests that
teaching for higher-order thinking, when it does occur, is far more likely
to occur in high-ability classes than in low-ability classes, though
theorists claim that the pursuit of such objectives is particularly
important for students with limited academic background.

We sought to evaluate plausible alternative explanations for variation
in the pursuit of higher-order instxuctional objectives. This evaluation

required, first, accurate measurement of the degree of emphasis on higher-
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order objectives in each of four subject areas. What we learned ahout this
measurement problem may be of value to future inquiry on this important
topic. The items designed to tap emphasis an higher-arder cbjectives,
adapted from the National Bducational Longitudinal Survey of 1990, proved
highly useful. A typical result is that a scale consisting of just four
items achieves an intermal consistency of about .75 across all classes. On
the other hand, items designed to tap lower-arder emphases, including
memorization of facts and practice on procedures, were not helpful. Rather
than loading negatively on the higher-order scale, they constituted a
second, weakly reliable factor. This pattern was remarkably convergent
across the four disciplines. Apparently, the pursuit of lower-order
cbjectives does not preclude the simultanecus pursuit of higher-order
cbjectives, at least, not in the minds of the teachers in this study.

The implications for future measurement efforts seem clear. It would be
wise to write more items tapping the higher-order dimension for each subject
area. Using variance component estimates from internal consistency analysis,
we can estimate the expected internal consistency of each scale as a
function of the mumber of items in that scale. For example, if the math
scale consisted of 10 items rather than four, we estimate that the intermal
consistency of the scale would rise from .75 to around .88; a 15 item scale
ought to produce an internmal consistency of about .92. Having more items
might also enable the measurement of interesting sub-dimensions of teaching
for higher-order thinking, including, for example, a sub-scale that taps
emphasis on higher-order cognitive content and a sub-scale that enmphasizes

classroom interactions that facilitate higher-order discourse.
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We also considered three explanations for the under-emphasis on
teact.ing for higher-order thinking. First, we reasoned that conceptions of
teaching and learning rooted in the secondary curriculum may encourage
teaching for higher-order thinking only in high-track classes and more
advanced courses in a hierarchically ordered sequence. We predictad that
these effects would vary across disciplines because the curriculum in these
disciplines vary in the degree to which they are hierarchically organized
according to track and grade. Second, we argued that inadequate teacher
preparation might prompt a "transmission style" of teaching that avoids
challenging teacher-student interactions. Such inadequate preparation could
arise because the overall level of teacher education is inadequate or
because of a poar match between teacher background and particular class
assigments. Third, we hypothesized that school organizational structures
put in place to emphasize direct instruction for basic skills may suppress
teachers' adoption of higher-order cbjectives. On the other hand,
organizational enviromments characterized by supportive administrative
leadership, staff collaboration, and teacher control over the corditions of
instruction were hypothesized to facilitate the pursuit of higher-order
instructicnal goals.

The most prominent result of our study was the powerful link between
track and emphasis nn higher-order objectives. This link was strong and
highly significant statistically in every discipline, but was especially
pronounced in math and science. The second central result was that the
correlates of teaching for higher-order thinking did depend upon the
discipline. Hypothesized effects of grade appeared only in math and science.
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No hypothesized effects of teacher p.e aration appeared in math and science,
mut important positive effects of teacher preparation did appear in social
studies and literature. No organizational effects appeared in math and
science, hut some evidence of such effects were manifest in social science
and on both English scales (writing and literature).

The teacher preparation effects arising in social studies and
literature were effects of the teacher's self-reported preparation to teach
a particular class. They were not effects of the overall level of teacher
education. Our results provided no evidence that simply having obtained a
mster'sdegreepredisposaateadmrtopmsuehigtm—omerobjectives.
Rather, the match between the teecher's preparation and the subject matter
of a particular class appeared to be linked to higher-order emphasis.

The organizational effects were more camplicated than anticipated.
Some evidence of positive effects of supportive leadership and teacher
control appeared; supportive principal leadership predicted an emphasis on
higher-order cbjectives in writing and literature, and teacher control over
the conditions of instruction predicted higher-order objectives in social

studies. However, emphasis on anriculum coverage and on accountability for

achievement gains did not relate to instructional cbjectives as
hypothesized. In fact, rather than predicting low emphasis on higher—order
cbjectives, emphasis on curriculum coverage predicted a higher-order
emphasis in literature, and concern with achievement gains predicted a
higher-order emphasis in social studies.

instructional cbjectives are strongly institutionalized in the secondary
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mathematics and science cwrricula. In those disciplines, the typical teacher

sets very different objectives for non-college and college classes, and

there is evidence, especially in mathematics hut suggestive also in science,

- ﬂmts@abeadxersetshigher-crderobjectimformtakmlaterm
a prescribed sequence. The grade effect in mathematics is not swrprising:
mesecmﬂarymammiaﬂmisdifferentfmmeathermianainthat
thesequemeofcmxs&sistoalarqerexteﬂthiezard:ical;certainm
(e.g., calculus) cannot be taken before certain cother courses (e.9.,
algehra) .

cmmutarycitedatthebegixmimofthispaperrejectsthecorrtQTtim

that higher-order cbjectives are less appropriate for low-track classes or
mreelanentaryclassaﬂmnforhightradcclasswormreadvarmd
classes. However, our study provides quite strong evidence that a diverse
set of secondary math and science {eachers disagree. If promoting higher-
orderttﬁm(inginsecmﬂarynathandscie:misanimpartantgoalfor
educaticnal policy, the advocates of such a policy must recognize that
formidable institutional cbstacles confront them. Formulas like providing
more preservice teacher education, improving the match between teacher
knowledge and teaching assigmment, de—emphasizing standardized tests, or
inplenentimsdmlozganizatimnlmfmsarebyﬂmselvesortogemer
mﬂikelytoraisethecmc@tuallevelofdiscan'seinmesecmﬁarymth
and science classes we studied. This does not mean that reforms of
preservice education or school organization camnot be helpful. But such
reforms must apparently challenge widely held conceptions of teaching and
learning rooted in a curriculum that seems to have invariant characteristics
across diverse sacondary schools.
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Cne might challange these findings by criticizing the measures of
teacher preparation and organizaticonal envirorment employed in this study.
one might especially challenge the absence of a large sample of schools that
would have facilitated an explaration of school to school differences. While
we certainly encourage researchers to work on improved teacher and school
measures, cur findings for math and science are strengthened by results of
our variance decomposition. In both math and science, large ocorponents of
variation are within-teachers. Such variation cannot be accaunted for by the
main effects of teachevr-level characteristics, no matter how well measured.
Moreover, substantial proportions of this large intra-teacher variance are
accounted for by track. So our finding regarding track cannot be challenged
by studies that improve measurement of teacher characteristics.

Moreover, no evidence emerged of important school-to-school differences
in higher-order emphasis in math and science. So careful measurement of
school-level characteristics, though certainly a laudable goal, would not
likely be of much assistance in understanding the differentiation of
objectives in these data. A critic might argue that idicsyncracies in our
sample may have worked against finding school differences. However, we were
able to find evidence of significant school differences in the other
disciplines. The school-to-school invariance we report is specific to math
and science. This discipline-specificity of findings is in itself an
irportant result requiring further explaration.

Social studies and English. Important track effects appear in these
disciplines as well, though they are not as powerful as in math and science.
As in the case of math and science, this finding should encourage reformers
to consider the institutional bases of the differentiation of instructicnal
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cbjectives across classes. widespread conceptions about the relevance of
higher-order objectives for diffarent kinds of students, arguably rooted in
the secondary curriculum, should not be ignored.

However, the appearance of teacher preparation effects and school
organizatimeffectspmvidesscmehwetopolicy-mkersseeldngto
increase the prevalence of higher-order instruction through reforms of
preservice education and schiool organization alone. The capacity of a
teacher to strive fongMobjectimina&classappearstobe
undermined by mismatches between prior training or interest and specific
class assigmments. And these findings encourage further exploration of how
supportive organizational envircrments might raise the level of discourse.

critics might again argue that better measurement of teacher
characteristics would shed more light on how improved teacher preparation,
selection, and assigrment might increase teaching for higher-order thinking;
and that improved measurement of organizational characteristics might
uncover important insights about the likely effects of organizational
reform. In the case of social studies and English, we would agree. Our
results show large camponents of inter-teacher and inter-school variation
inﬂiemmanities.mmmﬂwsefﬁﬁi:gsdomtmﬁernﬁneﬂmeh@omneof
track, they do encourage the specification of better theories and measures
to understand how teacher and school differences influence the pursuit of

teaching for higher-order thinking in social studies and Engliuh.
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Table 1 Descriptive Statistics for a) Class-Level and b) Teacher-Level
Variables

a) Class-Level Variables

Variables Coding and Range Mean St. Dev.
1. Class size® (2, 38) 25.69 6.47
2. Student Grade LevelP (1, 4) 2.34 1.00
>. Honors Track vs 0 = non—honars track .16 .37
Non-honor irack 1 = advanced or honors
4. Academic Track vs 0 = non—academic track .42 .49
Non—academic Track 1 = academnic track
5. Level of Preparation 0 = not very well-prepared .61 .49
1 = very well prepared
6. Emphasis on Literary (16.43, 60.97) 50.87 9.49
Appreciation in
English Classes
5 items®
Reliability = .84
7. WBSiS on Writing (1F.71, 59.46) 50.79 9.44
in English Classes
2 1
Reliability = .60
8. Emphasis on (29.22, 66.60) 49.53 9.90
in Social Studies
4 items®
Reliability = .76
9. Enphasis on (26.93, 63.89) 49.68 9.72
in Mathematics
4 items
Reliability = .75
10. Exphesis on (22.91, 6€5.60) 50.05 9.95
in Science
5 items9
Reliability = .79
1
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Notes to Table 1la
Mmscexﬁeredamﬂﬂnemxﬂminﬂm%analysis.

was centered araund the grand mean in the HIM analysis.
OTmere are 89 English teachers and 323 English Classes.
3mere are 65 social stidies teachers and 272 social studies classes.
fhere are 74 Mathematics teachers and 304 Mathematics classes.

OThere are 75 science teachers and 306 classes.




b) Teacher-level Variablcs

Variables Coding and Range Mean st. Dev.
- 1. Years of Experience?® (1, 40) 20.02 9.15
2. Level of Education 0 = no master's degree .70 .46
1 = has master's degree
3. Race 0 = others .91 .29
1 = whites
4. Sex 0 = female .61 .49
1 = male
5. Staff Cooperation® (-2.51, 1.49) -.04 .74
6 items
reliability = .86
6. Teacher control® (=2.02, 1.22) -.02 .58
9 items
reliability = .75
7. Principal Leadershipd (-2.33, 1.34) -.02 .71
13 items
reliability = .92
8. Teacher Learning® (-2.35, 1.53) -.06 .76
3 items

reliability = .71

9. Importance of Covering (1, 6) 4.51 1.15
the Qurriculum

10. Achievement Ga:.ns Basis for (1, 6) 3.97 1.27
Judging Teaching

Notes to Table 1b

wmmmmmmmmmmﬁm.
w&_mmﬁmmmwmﬂmmmm.
Jership was centered arcund the grand mean in the HIM
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Tahle 2: Decamposition of Variance (no predictors specified)

Math

Science

Social
Studies

Literary

Writing

Variance 60.11

Variance 33.60

School
variance 0.09

38.71

59.50

1.37

19.24

63.71

11.43

49.24

34.46

13.29

33.84

44.62

17.16

teacher 0.43

school 0.01

0.49

0.0e

0.53

0.29

0.41

0.36

0.45

0.37

Chi-square
Statistic 224.17
ar 60

p—-value 0.01

Inter-
School

Chi-square
Statistic 10.02
daf i3
p-value <.500

409.28
60
0.00

16.45
14
0.29

576.04
50
0.00

25.04
14
0.03

267.02
73
0.00

28.42

0.02

373.09
73
0.00
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Tahle 3: Predictors of Emphasis on HOT Objectives

(a) Regression coefficient estimates

’ (with standard error estimates in parentheses)

Math

Science

Social Literary Writing
Studies

Exper ience
BEducation

Stan. Test

Coverage
T. Contyrol

Staff Coop.
Prin. Iead
Class—level

pradictors
Class size
Grade
Academic

Level of
Preparation

43
(1

-4
(1

1
(o

.m

.91)

.06
.85)

.22

.75)

.14
.07)

.38
.41)

-50
.93)
.20)

.78
.17)

44.42
(1.32)

0.02
(0.06)

0.78
(0.47)

10.25
(0.91)

12.53
(1.24)

-0‘87
(1.05)

47.67 44.71 46.15
(1.33) (1-57) (1.76)
~0.22
(0.11)
2.46
(0.79)
2.30
(0.52)
3.91
(1.71)
1.52 3.14
(0.89) (1.11)
0.04 0.23 0.11
(0.06) (0.08) (0.07)
0.46 -0.80 ~1.10
(0.44) (0.44) (0.40)
3.56 5.27 4.26
(1.15) (1.20) (1.23)
9.07 8.95 £.69
(1.13) (1.23) (1.16)
2.74 3.57 -0.15
(0.91) (1.05) (1.06)

©

ERIC

Aruitoxt provided by Eic:
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Tahle 3 (Continued)
b) Variance camponents estimates

Math Science Social Literary Writing
Studies
Intra-
Teacher
variance 24.29 20.27 14.14 41.81 27.19
Intexr—-
Teacher
Variance 35.35 64.65 43.88 13.75 38.54
Inter
School
Variance 0.13 2.56 7.31 17.30 23.40
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mhle4VariamarﬂVariamem¢edmratmemassammmms

v No Class-level Class-level & Variance
predictors predictars teacher-level Accounted
{fram Table 2) only predictors ford
- (from Tabie 3)

Math
Intra~teacher 60.11 24.30 24.29 59.7%
Inter-teacher 33.60 39.47 35.35 10.4%
Inter-school 0.09 0.14 0.13

Science
Intra-teacher 38.71 20.27 20.27 47.6%
Inter-teacher 59.50 64.65 64.65 0.0%
Inter-school 1.37 2.56 2.56

Social studies
Intra-teacher 19.24 14.16 14.14 26.5%
Inter-teacher 63.71 £8.76 43.88 25.3%
Inter-school 11.43 10.36 7.31

Literature
Intra~teacher 49.24 41.61 41.81 2D.1%
Inter-teacher 34.46 23.15 13.75 40.6%
Inter-school 13.29 14.53 17.30

Writing
Intra-teachex 33.84 27 .12 27.19 19.7%
Inter—-teacher 44.62 44.56 38.54 13.5%
Inter-school 17.16 19.97 23.40

Note

2 parcentage of intra-teacher variance accounted for =
(Variance with no predictors — variance with all predictors) divided by the
variance with no preditors.
Percentage of inter~teacher variance accaunted for =

- (Variance with class-level predictors - variance with all predictors) divided
by the variance with class-level predictars.

Q 5“
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